Abstract
Introduction
Procurement management (PM) is about relations between organizations and other firms which offer materials, goods, services, knowledge and capabilities (CIPS, 2002, p.1) . PM is responsible for procuring raw materials, spare parts, maintenance services, but also for designing and preparing contracts and commercial specifications, opening negotiations, requesting, and evaluating offers and purchasing goods and services (Khan O., Zsidisin G.A., 2011, p.128) . PM means all activities required in order to obtain the product from the supplier and get it to the place where it is actually used. It encompasses the purchasing function, the SCM and the pre-and post-contracting activities (Quayle M., 2005, p.2) .
The main objective of procurement activity is:
-to ensure complete and complex material resources at the right time, place and quality and with a minimum cost. The traditional objectives of purchasing, at the right price, time and quantity, and obtaining the right quality from the right source still holds true today (Harrison F., 2007, p.66-67) , -to make its optimum contribution to corporate profits. Specifically, it aims at providing materials, components and supplies to production so as enable it to meet delivery commitments (Agarwal R.D., 1982, p.558) .
To understand better the connection between PM, SCM and supplier selection we build a framework (Table 1) . ,2005, p.82; van Weele A. et al., 2005, p.13, 34-35; Johnsen T. et al., Turner R.W., 2011, p.3-4; Dragan M., Nagy V., from Markovic A., Rakocevic S.B., 2014, p.931 
and the own vision of the author)
As we may observe, the selection of suppliers is an important activity from the commercial function along supply chain, of which is depending the success of the procurement process. This relationships created with suppliers must be maintained and must be based on trust, commitment, and transfer of good practices, knowledge, expertise, capabilities and skills.
Supplier selection
The supplier selection process is one of the most important task for every firm to establish effective supply chain. In competitive environment, it is critical task for firms to select right supplier because potential supplier helps organizations to produce high quality product at reasonable price (Xu J., 2017, p.710) .
To select as objectively as possible a supplier, firms use quatitative and qualitative methods. Optimal selection of supplier can enable firms to manufacture innovative quality product and gain competitive advantage in market. An effective supplier selection process plays important role to success of any organization and follows some important steps (Figure 1 ). Right or wrong selection affect price, quality, and delivery time, thus the scope is to minimize purchase risk and build strong relationships between buyer and supplier. Figure 1 . Supplier selection process (Source-Badiru A.B., Thomas M.U., 2009, p.4-4.) Selecting a supplier supposes making a partnering with that supplier, which is not something that happens overnight, it is a process developed over time, a long-term commitment, which consists of the following steps: problem formulation and criteria for selecting (being qualitative tools), prequalification of supplier and final selection (being quantitative tools) (Figure 1. ). Trust is a key ingredient of these relationships, and can take the following forms (Harrison F., 2007, p.73) :
-Contractual trust-a belief that one party can use the other for not delivering.
-Competence trust-a prescriptive contract is still in place, but it is accepted that the other party will behave in a predictable manner.
-Goodwill trust-this is the basis of Japonese trading and consists in justifying that both parties are on the same side: the supplier will do something because it shares the other party's side, not because it is contracted to do so.
Suppliers are one of the essential forces which the organization is confronting in the competitor environment, the market supplier having a decisional role. In a relationship between buyer and supplier are analysed some attributes, which may be present from the partner selection to the maintenance of that relationship.
Identifying the right supplier is defined as strategic sourcing and is a rigorous process, due to the fact that is the first step to a long-term relationship (a contract is signed between 3 or 5 years) (Dominick C., Lunney S.R., 2012, p.69). Strategic sourcing is aiming to reduce the cost of doing business (a reduced cost means a lower price and many consumers).
Selecting the right supplier supposes following the next steps (Sollish F., Semanik J., 2007, p.57-58; Ochonma E., 2015; Branch A.E., 2001, p.21, 31 ):
1. Evaluating offers-before selecting an offer, every buyer should employ some process of evaluation to ensure adequate consideration that all aspects of the organization's needs are being optimized.
The offer evaluation means:  A range of existing buyers which must present their product,  Currency used in the purchasing process,  The geographical location of the supplier and the place of supply which may determine the price,  evaluation of proposal form from a cost perspective and evaluation of the supplier's ability to achieve the level of speed and quality,  evaluation the offers in terms of potential risks and benefits,  evaluation the offers by providing incentives to obtain the contract by reducing the price,  evaluation the offers from point of view of responsiveness, capability, and competitive value,  evaluation the offers without subjectivity, based on reliable results and the opinions of the team.
2. Responsiveness-to ensure the supplier offer is necessary to make some visits to observe the supplier's facilities and physically inspect the facilty in order to qualify the supplier and determine its ability to meet the requirements. When it is impossible to make visits (financial or physical conditions), the firm may ask for supplier's references, discussions with directories, managers and workforce, product audit to determine the degree to which a company succeeds in having a zero failure rate in its production lines in accordance with the quality standards specified, analysis of responses to the firm questions, the firm ensuring that the supplier understood the signification of requirements and the fact that the supplier may provide solutions and services according to their expertise.
3. Capability-while many capable suppliers may respond to the firm proposal, the firm must determine which supplier is the most qualified for some particular contract.
In the evaluation, must be used several critical factors, such as: i. Operational capacity-is a critical factor which can be taken into account in analysing a supplier in order to satisfy the firm' needs.
ii. Technology-new technologies generates new opportunities for business investments and long term relationships that produce value beyond price. Suppliers that do not constantly upgrade their processes to take advantage on new technology could easily become obsolete. The buyer should consider ways to continually monitor existing suppliers and their technological position relative to their competitor so that ongoing changes do not adversely affect their organization's own competitive position.
iii. Performance-under the pressure of pricing the suppliers may sacrifice the quality, being a sign of declining performance.
iv. Production and manufacturing systems, planning, management, procedures, parametres, training of the workforce, corrective measures, product testing, management culture.
v. The products offered, the prices, the discounts, the delivery time, the offered services, the offered credit, the advertising support.
Supplier selection criteria
Supplier quality evaluation criteria were first proposed by Dickson (1966) , where he listed 23 criteria for supplier quality evaluation based on a survey of purchasing agents and managers (Table 2. ). (2014, p.220) indicated the following criteria which may be taken in consideration in analyzing the suppliers in order to be selected: delivery performance, price, quality performance, production capacity, general demand, financial stability, communication openness, location, transportation, design capability and quality management practices and systems.
In the opinion of Dominick C. and Lunney S.R. (2012, p.31) the criteria used to select the suppliers may be: cost and value, quality and safety, delivery, service, social responsibility, convenience and simplicity, risk and agility.
Based on the data and information collected, each supplier is classified and is attributed a position according to the points obtained. Many notation systems have been developed to help buyers to choose the right supplier. These methods may be subjective or objectives, and the appreciation is made for old suppliers and for the new ones.
Specialists in the field say that there are a few approaches of supplier evaluation: -Quantitative methods: Price decision analysis (Hofmann E. et al., 2013, p.100 ), Cost decision analysis, Optimization method, Ratio methods, Mathematical models (Shah K. et al., 2011, p.287) , -Qualitative methods: Numerical methods, Point rating system, Matrix approach: SWOT analysis, PEST analysis, Kraljic matrix (Ochonma E., 2015) , RFP analysis, RFQ analysis (Kerkhoff G., 2005, p.78), benchmarking (to compare a supplier performance against the best-in-class) (Dominick C., Lunney S.R., 2012, p.22).
Selecting the right supplier using quantitative methods
Sample size: The research is made on an industrial organization using data collected from its official website.
Tool for collection of data: Quantitative method. Tools for analysis: mathematical tools-time series analysis and linear regression function and IT tools-Excel-DataAnalysis
Research objective: analyses the performance of the supplier in order to select it Data presentation and analysis: the analysis is made on a local supplier and are taken into consideration four variables: turnover, sold production, incomes from sold production and number of employees.
In order to select the right supplier, are used different methods: quantitative and qualitative. In this article we used two quantitative models and is about mathematical models:
Time series analysis (TSA)
The procurement specialist has data obtained about s supplier S1 (Table 3. ) and want to forecast the sales for the quarter 4 from 2016 and quarter 1 from 2017 to observe if it is the right supplier to work with. The firm will use time series analysis to analyze this situation. Turnover (lei) 163207391 150521617 152481517 153803789 Starting from the model of ACCA (2017, p.399), we forecasted the turnover of the analyzed organization (data between 2013 and 2016 on quarters), using some indicators presented below: average mobile and deviation (Table 4) . To determine the adjusted seasonal index, the deviation values are putted on quarters and years, then are calculated:
-the average of these values on quarters, -the sum of these averages and their average, -The sum of the average and their average. To calculate ASI from the table above we transpose the values for deviations in the table below on years and quarters and determine the averages on quarters, their average and then the ASI according to the calculations (Table 5) . The graphical representation is made below using the actual data and the adjusted data, in order to observe the increasing values for the forecasted values (Figure 2) . To extrapolate the trend, it appears to be growing at about 2 m.u. per quarter (8 u.m. per year) over the last few quarters, thus sales will be:
1. for 2016 Q4= 40.1 (2015 Q4) +8 (growth over the year) + 2.27 (ASIndex)= 50.37, 2. for 2017 Q1= 40.33 (2016 Q1) +8 (growth over the year) -2.9 (ASIndex)= 45.43.
Using time series analysis, it can be concluded that the turnover of the analyzed firm is growing, so the firm may forecast its performances and observe the future problems when they appear and take measures to improve the consequences.
Using linear regression
About the same organization are extracted data from the balance sheet presented on its official site (Table 7) and are analyzed using another mathematical function, the linear regression function which can bring important benefits for organization.
Data are used to observe if there is a direct and positive relationship between the analyzed variables. We want to determine if we can select this supplier, establishing if there is a relationship between the sold production (Y), incomes from the goods selling (X1) and the average number of employees (X2). Using Excel-Data Analysis, we determined the Summary Output (Table 8 ), observing that multiple R is 0.99, and R square is 0.999, meaning that is very close to 1, being a very strong relationship, positive and direct between the analyzed variables. Now are determined the coefficient for regression function (Table 9 ). The regression function is having the formula:
Y= CF+a*x1+b*x2+…n*xn (in our case the constant factor is chosen 0 just to show the influence of the two analyzed factors on the independent variable).
Y= -4.60*x1+ 23.27*x2 (Table 8) 
Conclusions
These models used to select the right suppliers bring for organization a lot of benefits, reminding the following: -Determine which suppliers are important to the organization, -Which suppliers the organization choose having some level of resources, -How the suppliers performing, -How can organization obtain the most from their supplier, -What organization knows about their supplier: their performance, their weaknesses or their strengths, -If the supplier selected are meeting their contracting conditions, -What are the risks with the selected suppliers and how are going to be managed, -The organization maximize all the opportunities with those selected suppliers, -Which suppliers are making a difference to the business, -If the efforts with suppliers are aligned with the corporate goals, -
The top management is informed about the supply chain possibilities.
